As reported already by us, 1-phenylethylhydroperoxide in an organic solvent was found to be a good substrate for lipase-catalyzed acylation, the process being highly stereoselective.1* As an application of this enzymatic reaction, we report here the lipase-catalyzed kinetic resolution of racemic methyl 13-hydroperoxy-9Z,ll£-octadecadienoate (1) . The optical resolution of such a racemic polyunsaturated hydroperoxy fatty acid is of recent interest because both of their enantiomers are important substances for medical studies concerning toxity and other physiological actions.
2) It is generally known that when primary or secondary hydroperoxide is acylated, it can be easily converted to an aldehyde or ketone. In the present system, the acetylated hydroperoxide (3) is also very unstable and changes rapidly to a ketone (4) . Therefore, the stereoselectivity of the enzymatic reaction can be deduced from the optical purity of the hydroperoxide (2) left unreacted in the reaction mixture.
First, the reaction of the racemic ester (1) was conducted in cyclohexane using lipase in the presence of isopropenyl acetate as described previously.1} TLC analysis of the reaction mixture revealed that an undesirable hydrolysis of the methyl ester by the lipase occurred to a considerable extent. However, it was found that acetylation of the hydroperoxy group could be performed predominantly over this hydrolysis simply by using vinyl acetate alone as a solvent and as an acetylation reagent. Thus, the reaction was conducted at room temperature, and the reaction progress was checked by TLC. The reaction was quenched by filtering the enzyme at a conversion of 50-77%, and the unreacted hydroperoxide was isolated pure. Under the same conditions, one esterase and four Upases from different sources were examined, the results being given in Table I . For example, when lipase AmanoP-catalyzed acetylation (entry 7) was quenched at 75% conversion, the recovered hydroperoxide was found to have 72%optical purity. With other enzymes, the % e.e. ranged over 24-72%, being dependent on the enzyme species as well as the reaction conversion. It was also found that the unreacted hydroperoxide had a predominantly (S)-configuration without exception. This indicates that thê -hydroperoxide was preferentially acetylated by enzymes. From the forgoing reaction mixture, a ketone (4) was isolated by column chromatography, although complete purification was unsuccessful due to concomitant products with a very close Rf-value. The lvalue, which was defined by Sih,3) was found to be 1.4-1.9 for enzymes A-D and 3.2-3.8 for enzyme E. Thus, as far as the present system has been applied, lipase Amano P was found to have best stereoselectivity.
It should also be noted that, as entries 5-7 show, by increasing the reaction conversion from 50 to 75%, the % e.e. increased from 42 to 72%. This demonstrates that the process involved kinetic resolution from the inherent stereospecificity afforded by each enzyme.
In summary, by using vinyl acetate as a solvent and acetyl donor, the enzymes catalyzed a stereoselective acetylation of the hydroperoxy group. The present study provided a rare but possible route2) to optically active polyunsaturated hydroperoxyfatty acid esters.
Experimental
Racemic methyl 13-hydroperoxy-9Z, l lE-octadecadienoate (1). This compound was prepared by Corey's method. 4) [a]S=0°(c 2.5, CHC13 Ketone 4 was isolated from the corresponding column fraction, IR vmax (liquid film) cm"1: 1674 (-C-O), 1745
